Design and synthesis of a photocleavable fluorescent nucleotide 3'-O-allyl-dGTP-PC-Bodipy-FL-510 as a reversible terminator for DNA sequencing by synthesis.
DNA sequencing by synthesis (SBS) using reversible fluorescent nucleotide terminators is potentially an efficient approach to address the limitations of current DNA sequencing techniques. Here, we report the design and synthesis of a 3'-O-allyl photocleavable fluorescent nucleotide analogue, 3'-O-allyl-dGTP-PC-Bodipy-FL-510, as a reversible terminator for SBS. The nucleotide is efficiently incorporated by DNA polymerase into a growing DNA strand to terminate the polymerase reaction. After that, the fluorophore is photocleaved quantitatively by irradiation at 355 nm, and the allyl group is rapidly and efficiently removed by using a Pd-catalyzed reaction under DNA-compatible conditions to regenerate a free 3'-OH group to reinitiate the polymerase reaction. Two cycles of such steps were successfully demonstrated to sequence a homopolymeric region of a DNA template, facilitating the development of SBS as a viable approach for high-throughput DNA sequencing.